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FIRST LECTURE.
The group concept, which has become so fundamental in the whole domain of mathematics; furnishes the most convenient basis for the classification of the various kinds of geometry which have arisen. The geometry of the ancients and its modern developments are characterized by the fact that the properties which they discuss are unaltered by any motion in space. These are the so-called metric properties, such as the length of a line, the magnitude of an angle, etc. Project!ve geometry is based upon a larger group of transformations, which does not leave lengths and angles unchanged, but which does convert every plane into a plane. I intend to confine my attention to the consideration of these two kinds of geometry, although there is at least one other, that of the birational transformations, which is of the utmost importance, and to which the following remarks may also be applied.
The classification of geometries according to their fundamental groups is not the only one which is possible. There are certain properties, lot us speak for example of plane curves, which depend merely upon the fact that certain conditions of continuity are fulfilled, that derivatives of a certain order exist, etc. Such are, for example, the properties of the tangent, the osculating circle, etc. These properties, which, since the invention of the calculus, have been studied by the methods which it affords, are known as differential or infinitesimal properties. The infinitesimal properties of a curve do not depend upon the course of a curve as a whole, but merely upon its nature in the immediate vicinity of one of its points. On the other hand a curve may be considered as a whole, as for example, when it is required to find the total number of points in which it intersects a straight
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